Enhanced detection of H2O2 in cells expressing horseradish peroxidase.
A new procedure for fluorescent detection of intracellular H2O2 in cells transiently expressing the catalyst Horseradish Peroxidase (HRP) is setup and validated. More specific reaction with HRP largely amplifies oxidation of the redox probes used (2',7'-dichlorodihydrofluorescein and dihydrorhodamine). Expression of HRP does not affect cell viability. The procedure reveals MAO activity, a primary intracellular H2O2 source, in monolayers of intact transfected cells. The probes oxidation rate responds specifically to the MAO activation/inhibition. Their oxidation by MAO-derived H2O2 is sensitive to intracellular H2O2 competitors: it decreases when H2O2 is removed by pyruvate and it increases when the GSH-dependent removal systems are impaired. Specific response was also measured after addition of extracellular H2O2. Oxidation of the fluorescent probes following reaction of H2O2 with endogenous HRP overcomes most criticisms in their use for intracellular H2O2 detection. The method can be applied for direct determination in plate reader and is proposed to detect H2O2 generation in physio-pathological cell models.